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1
ORCHESTRATION DESIGNER

FIELD OF THE INVENTION

The present invention relates to a software design tool for

specilying and implementing processes such as business pro-
cesses.

BACKGROUND OF THE INVENTION

A major objective of software design 1s to develop software
for complex systems more cost effectively with better quality.
Complex systems often include constituent systems that are
supported by different types of computers that may use dif-
ferent programming languages. As an example, a business
may have an inventory system, an accounting system and an
ordering system that were developed independently of each
other. In order to reduce costs and to increase elliciency, the
business may wish to combine these systems 1n an integrated
fashion. Integrating the constituent systems may be ditficult
and costly. Thus, there 1s a real need for design tools that
facilitate the development of soiftware that can spans across
the constituent systems.

Currently, there are many design tools that can be used for
visual modeling. For example, Rational Rose® 1s a suite of
tools that models systems with component-based architec-
tures. Although Rational Rose may be used to model business
processes, 1t 1s primarily directed to low-level interactions
between object-oriented programming components. The tool
suite generates templates and code fragments to assist soft-
ware developers 1n creating an application. However, the
soltware developer must understand the low-level code and
then modily and augment the code to produce a functioning
application. Moreover, tools 1n this suite do not have a real-
time visual validation and error prevention.

IBM MQ Series Worktlow Builder and Holosofx Work-
bench (WebSphere® Business Integration Workbench) are
both visual workflow modeling tools that allow the design of
processes that are used on IBM’s MQ Series computers. A
design surface allows a user to define simple document rout-
ing processes to back-end data-stores. These tools produce
framework templates and exportable data structures that
assist a software developer 1n creating an application. How-
ever, the software developer must interact with the underlying
code using a low-level programming language to create an
application. Also, Visio® 1s a design tool that can be used for
visually modeling business processes. However, its primary
purpose 1s only to produce a visual description of systems and
does not produce a computer-executable application. Other
design tools generate output that does not include computer-
executable mstructions but rather generate metadata, as may
be represented, for instance 1n an Extensible Markup Lan-
guage (XML) file.

There 1s a real need 1n the industry for methods and appa-
ratuses that remove the software programmer from writing,
code (or machine instructions) using an underlying low-level
soltware language 1n order to generate an output that 1s com-
puter-executable. Currently, design tools often generate a
metadata output that typically requires processing the meta-
data at run time by translation software 1n order to create
computer-executable instructions, thus delaying the comple-
tion of the project and potentially degrading the execution
time of an application. Also, with a metadata output the user
1s typically able to “muck up” the output. Translation sofit-
ware processing may be required at each instance of execu-
tion of the application. However, design tools that generate an
output at a low-level program language typically require the

10

15

20

25

30

35

40

45

50

55

60

65

2

user to have knowledge of the low-level program language in
order to edit the output. Thus, enabling the user to design an
application at a high level while generating computer-execut-
able mstructions as an output that 1s scalable (i.e. capable of
being executed on different computer platforms at run time)
would be very beneficial to advancing the art.

BRIEF SUMMARY OF THE INVENTION

The present invention provides methods and apparatuses
for designing a process, e.g. a complex business process,
using a user-iriendly, intuitive drawing surface that specifies
the process with underlying programmatic constructs. The
process may span a plurality of systems, 1n which the systems
communicate and interact with each other. Thus, the methods
and apparatuses can orchestrate a plurality of systems when
designing a process. In response to a user’s command, a
construct corresponding to a shape may be selected from a
palette and mserted onto a design region that shows the speci-
fied process. The methods and apparatuses verify that the
command 1s consistent with semantics of an associated pro-
cess type. I so, a visual image of the specified process 1s
updated.

With another aspect of the invention, 1f a command 1s not
consistent with the semantics, an indicator 1s generated 1n a
proximity of a relevant portion of the visual image in order to
help the user resolve the inconsistency. Thus, the user 1s able
to correct errors belfore generating computer-executable
instructions from a high-level code emission.

With another aspect of the invention, computer-executable
istructions are generated from high-level code emission,
where the high-level code emission corresponds to the visual
image of the specified process. A process engine 1s cognizant
of the associated high-level lines of code and an infrastructure
knowledge base while executing the computer-executable
instructions. Consequently, the execution of computer-ex-
ecutable code 1s transport agnostic and 1s scalable.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the present invention
and the advantages thereol may be acquired by referring to
the following description 1n consideration of the accompany-
ing drawings, 1n which like reference numbers indicate like
features, and wherein:

FIG. 1 1llustrates an example of a suitable computing sys-
tem environment on which the mmvention may be imple-
mented.

FIG. 2 illustrates an exemplary ordering process that 1s
modeled 1n accordance with an embodiment of the invention.

FIG. 3 illustrates an apparatus for designing and executing
a process 1n accordance with an embodiment of the invention.

FIG. 4 illustrates an architecture of a visual designer, as
shown 1n FIG. 3, in accordance with an embodiment of the
imnvention.

FIG. S 1llustrates a design surface in accordance with an
embodiment of the invention.

FIG. 6 illustrates a user attempting to insert a shape that 1s
inconsistent with semantics 1in accordance with an embodi-
ment of the invention.

FIG. 7 illustrates utilizing an expression shape 1n specify-
ing a process 1n accordance with an embodiment of the mnven-
tion.

FIG. 8 1llustrates a drawing surface 1n which the constitu-
ent branches are expanded according to an embodiment of the
invention.
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FI1G. 9 1llustrates a drawing surface, as dertved from FIG. 7,
in which one of the constituent branches 1s collapsed accord-
ing to an embodiment of the invention.

FIG. 10 depicts a logic diagram of a design system in
accordance with an embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

FI1G. 1 illustrates an example of a suitable computing sys-
tem environment 100 on which the invention may be imple-
mented. The computing system environment 100 1s only one
example of a suitable computing environment and 1s not
intended to suggest any limitation as to the scope of use or
functionality of the invention. Neither should the computing
environment 100 be interpreted as having any dependency or
requirement relating to any one or combination of compo-
nents 1llustrated in the exemplary operating environment 100.

The invention 1s operational with numerous other general
purpose or special purpose computing system environments
or configurations. Examples of well known computing sys-
tems, environments, and/or configurations that may be suit-
able for use with the invention include, but are not limited to,
personal computers, server computers, hand-held or laptop
devices, multiprocessor systems, microprocessor-based sys-
tems, set top boxes, programmable consumer electronics,
network PCs, minicomputers, mainirame computers, distrib-
uted computing environments that include any of the above
systems or devices, and the like.

The mvention may be described 1n the general context of
computer-executable instructions, such as program modules,
being executed by a computer. Generally, program modules
include routines, programs, objects, components, data struc-
tures, etc. that perform particular tasks or implement particu-
lar abstract data types. The invention may also be practiced in
distributed computing environments where tasks are per-
formed by remote processing devices that are linked through
a communications network. In a distributed computing envi-
ronment, program modules may be located 1n both local and
remote computer storage media mncluding memory storage
devices.

With reference to FIG. 1, an exemplary system for imple-
menting the mvention includes a general purpose computing,
device 1n the form of a computer 110. Components of com-
puter 110 may include, but are not limited to, a processing,
unit 120, a system memory 130, and a system bus 121 that
couples various system components, including the system
memory to processing unit 120. System bus 121 may be any
of several types of bus structures including a memory bus or
memory controller, a peripheral bus, and a local bus using any
ol a variety of bus architectures. By way of example, and not
limitation, such architectures include Industry Standard

Architecture (ISA) bus, Micro Channel Architecture (MCA)
bus, Enhanced ISA (EISA) bus, Video Electronics Standards
Association (VESA) local bus, and Peripheral Component
Interconnect (PCI) bus also known as Mezzanine bus.
Computer 110 typically includes a varniety of computer
readable media. Computer readable media can be any avail-
able media that can be accessed by computer 110 and includes
both volatile and nonvolatile media, removable and non-re-
movable media. By way of example, and not limitation, com-
puter readable media may comprise computer storage media
and communication media. Computer storage media includes
both volatile and nonvolatile, removable and non-removable
media implemented 1n any method or technology for storage
of information such as computer readable 1nstructions, data
structures, program modules or other data. Computer storage

media includes, but 1s not limited to, RAM, ROM, FEPROM,
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4

flash memory or other memory technology, CD-ROM, digital
video disks (DVD) or other optical disk storage, magnetic
cassettes, magnetic tape, magnetic disk storage or other mag-
netic storage devices, or any other medium which can be used
to store the desired mformation and which can accessed by
computer 110. Communication media typically embodies
computer readable instructions, data structures, program
modules or other data in a modulated data signal such as a
carrier wave or other transport mechanism and includes any
information delivery media. The term “modulated data sig-
nal” means a signal that has one or more of its characteristics
set or changed 1n such a manner as to encode mnformation 1n
the signal. By way of example, and not limitation, communi-
cation media includes wired media such as a wired network or
direct-wired connection, and wireless media such as acoustic,
RF, infrared and other wireless media. Combinations of the
any of the above should also be included within the scope of
computer readable media.

System memory 130 includes computer storage media in
the form of volatile and/or nonvolatile memory such as read
only memory (ROM) 131 and random access memory
(RAM) 132. A basic input/output system 133 (BIOS), con-
taining the basic routines that help to transfer information
between elements within computer 110, such as during start-
up, 1s typically stored in ROM 131. RAM 132 typically con-
tains data and/or program modules that are immediately
accessible to and/or presently being operated on by process-
ing unit 120. By way of example, and not limitation, FIG. 1
illustrates operating system 134, application programs 135,
other program modules 136, and program data 137.

Computer 110 may also include other removable/non-re-
movable, volatile/nonvolatile computer storage media. By
way of example only, FIG. 1 1llustrates a hard disk drive 140
that reads from or writes to non-removable, nonvolatile mag-
netic media, a magnetic disk drive 131 that reads from or
writes to a removable, nonvolatile magnetic disk 152, and an
optical disk drive 155 that reads from or writes to a remov-
able, nonvolatile optical disk 156 such as a CD ROM or other
optical media. Other removable/non-removable, volatile/
nonvolatile computer storage media that can be used in the
exemplary operating environment include, but are not limited
to, magnetic tape cassettes, flash memory cards, digital ver-
satile disks, digital video tape, solid state RAM, solid state
ROM, and the like. Hard disk drive 141 1s typically connected
to system bus 121 through an non-removable memory inter-
face such as interface 140, and magnetic disk drive 151 and
optical disk drive 155 are typically connected to system bus
121 by a removable memory interface, such as interface 150.

The drives and their associated computer storage media
discussed above and 1llustrated 1n FIG. 1, provide storage of
computer readable instructions, data structures, program
modules and other data for computer 110. In FIG. 1, for
example, hard disk drive 141 1s 1llustrated as storing operating
system 144, application programs 145, other program mod-
ules 146, and program data 147. Note that these components
can either be the same as or different from operating system
134, application programs 135, other program modules 136,
and program data 137. Operating system 144, application
programs 145, other program modules 146, and program data
147 are given different numbers here to illustrate that, at a
minimum, they are different copies. A user may enter com-
mands and information into the computer 110 through input
devices such as a keyboard 162 and pointing device 161,
commonly referred to as a mouse, trackball or touch pad.

In an embodiment of the mvention, pointing device 161
may be implemented as a mouse with an optical sensor for
detecting movement of the mouse. Other mput devices (not
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shown) may include a microphone, joystick, game pad, sat-
cllite dish, scanner, or the like. These and other input devices
are often connected to processing unit 120 through a user
input interface 160 that 1s coupled to the system bus, but may
be connected by other interface and bus structures, such as a
parallel port, game port or a universal serial bus (USB). A
monitor 191 or other type of display device 1s also connected
to system bus 121 via an interface, such as a video interface
190. In addition to the monitor, computers may also include
other peripheral output devices such as speakers 197 and
printer 196, which may be connected through an output
peripheral interface 195.

Computer 110 may operate 1n a networked environment
using logical connections to one or more remote computers,
such as a remote computer 180. Remote computer 180 may be
a personal computer, a server, a router, a network PC, a peer
device or other common network node, and typically includes
many or all of the elements described above relative to com-
puter 110, although only a memory storage device 181 has
been illustrated in FIG. 1. The logical connections depicted in
FIG. 1 include a local area network (LAN) 171 and a wide
area network (WAN) 173, but may also include other net-
works. Such networking environments are commonplace in
ollices, enterprise-wide computer networks, intranets and the
Internet.

When used 1n a LAN networking environment, computer
110 1s connected to the LAN 171 through a network interface
or adapter 170. When used 1n a WAN networking environ-
ment, computer 110 typically includes a modem 172 or other
means for establishing communications over the WAN 173,
such as the Internet. Modem 172, which may be internal or
external, may be connected to system bus 121 via user input
interface 160, or other appropriate mechanism. In a net-
worked environment, program modules depicted relative to
computer 110, or portions thereol, may be stored in the
remote memory storage device. By way of example, and not
limitation, FI1G. 1 illustrates remote application programs 183
as residing on memory device 181. It will be appreciated that
the network connections shown are exemplary and other
means of establishing a communications link between the
computers may be used.

Computer 110 may support an operating environment for
generating a user interface for designing a process building as
discussed 1n the context of FIGS. 2-10. In an embodiment,
computer 110 1s the platform for a orchestration designer, on
which a user may build a process. Processing unit 120 gen-
erates and supports a design surface (e.g. drawing surface 500
as shown 1n FIG. 5) and displays the design surface to a user
on monitor 191 through video interface 190. The user can
utilize the user interface by operating on the drawing surface
with a peripheral device (e.g. mouse 161) 1n order to build a
process. The process may be subsequently executed on com-
puter 110 or may be executed on remote computer 180. While
FIG. 1 illustrates one applicable environment 1n which an
embodiment of the imvention may operate, other embodi-
ments of the invention may be applicable to other operating
environments.

FIG. 2 1llustrates an exemplary ordering process 200 that 1s
modeled 1n accordance with an embodiment of the invention.
Ordering process 200 comprises of a plurality of constructs
that correspond to shapes 201-223. Different shapes corre-
spond to different construct types. For example, a rectangle
(e.g. shape 201 and shape 221), corresponds to a port entity. A
shape 201 denotes a web site (having a URL of “www.pur-
chase.com”™) and a shape 221 denotes an email address of an
approver. Ordering process 200 enables purchase orders to be
received at a web site, for approval requests to be sent, and for
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6

responses Irom the approvers to be received. However, a
business typically has a plurality of departments such as an
inventory department, an accounting department, a sales
department, and so forth, each department typically having 1ts
own system having an associated process. An embodiment of
the invention supports the expansion of a process to encom-
pass the plurality of systems. Thus, an embodiment of the
invention may “orchestrate” an overall process, where a plu-
rality of systems must communicate and interact with each
other.

Referring to FIG. 200 1n greater detail, the web site
receives a purchase order corresponding to a shape 203
(which 1s a receive document (message) construct). With a
shape 205 (which 1s a decision construct) it the received
purchase order is greater than $1000, then the approval
request 1s sent to a designated approver, which may be 1den-
tified 1n a field of the purchase order, corresponding to a shape
211 (which1s a send event construct). Consequently, e-mail 1s
sent to the port as 1dentified by shape 221. Moreover, a listen
shape 213 (which 1s a listen construct) may denote that a
message (document) may be recerved 1n response to sending
the e-mail to the approver. Listen shape 213 specifies that a
message may be receirved to approve (corresponding to a
shape 215) or to reject the approval request (corresponding to
a shape 217). Alternatively, listen shape 213 specifies that 1f
no response 1s recerved 1n 5 days (corresponding to a shape
219), an e-mail reminder 1s sent to the approver (correspond-
ing to a port shape 223). Alternatively, 11 decision shape 205
determines that the purchase order is less than $1000, then an
approved response 1s automatically sent to the requester (cor-
responding to shapes 207 and 209).

While FIG. 2 1llustrates a business process, other embodi-
ments of the mvention may support the design of other types
ol processes, including scientific, engineering, administra-
tive, educational, and governmental processes.

FIG. 3 1llustrates a designer system 300 for designing and
executing a process 1n accordance with an embodiment of the
invention. Designer system 300 comprises a visual designer
301, a compiler 303, an assembler 305, a business process
execution engine 307, and an infrastructure knowledge base
309. Visual designer 301 recerves commands from a user to
build a process, e.g. process 200. Visual designer 301, before
accepting a command, verifies that the command 1s consistent
with semantics of a process type (as will be discussed 1n the
context of FIGS. 4-10). If the command 1s accepted (e.g.
placing a selected shape mto a visual image of the process),
the visual 1image 1s updated and shown to the user.

When the visual image of the process has been completed,
visual designer 301 outputs a high-level code emission. Each
selected shape of the process may correspond to at least one
line of high-level code that specifies the corresponding
actions. For example, shape 203 (shown 1n FIG. 2 as “recetve
purchase order”) could generate high-level code to recerve a
message irom an http port having a URL of “www.pur-
chase.com” with a message type of “purchase order.”

Even though process 200, as shown 1n FIG. 2, designates an
http port with an URL port www.purchase.com and an e-mail
address of the approver, the designation of ports (endpoints)
may be decoupled from a process so that port designations
can be flexibly modified when, for example, business partners
change. The capability of decoupling endpoints from a pro-
cess are disclosed 1n patent application “Partner Manage-
ment”, filed on Jul. 14, 2003, and 1s incorporated by reference
in 1ts entirety.

Compiler 303 compiles the emission of high-level code to
form compiled code. Compiler 303 may support one of a
number of high-level computer languages, including a C#
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(C-Sharp) compiler. The compiled output 1s then processed
by assembler 305 to generate computer-executable code.
Assembler 305 may utilize one of a number of assemblers,
including a .NET® assembler. A design system processing
computer-executable code is typically faster than a design
system processing metadata, e.g. an XML file. The computer-
executable code may be signed with a key, thus providing a
degree of security. However, an XML file may be altered or
corrupted.

Business process execution engine 307 obtains the com-
puter-executable instructions from assembler 305. (In some
embodiments, engine 307 may be implemented on another
computer, ¢.g. a BizTalk® server.) Engine 307 retrieves infor-
mation from infrastructure knowledge base 309 (e.g. a data
structure) that provides infrastructure configuration informa-
tion, including a port configuration, a protocol selection, and
a computer platform execution environment. For example, as
shown 1n FIG. 2, process 200 may not be modified if a port
changes or 1f a communications protocol changes. In other
words, the embodiment of the invention 1s transport agnostic.
Also, because inirastructure knowledge base 309 contains
information about the computer platform execution environ-
ment, designer system 300 provides computer-executable
instructions that are scalable, 1n which the computer-execut-
able 1nstructions may be executed on different processor
types. Also, engine 307 has access to the high-level code from
compiler 303 through adatalink 311. Engine 307 1s cognizant
of high-level code that 1s associated with executed computer-
executable instructions.

FIG. 4 1llustrates an architecture 400 of visual designer
301, as shown 1n FIG. 3, in accordance with an embodiment
of the mvention. Architecture 400 comprises a display mod-
ule 401, a visual language logic module 403, a high-level
language semantics module 405, and an 1mput module 407.
Display module 401 recerves commands from a user through
input module 407 in order to modily or create a visual image
tor the process that 1s being designed. The user may utilize a
mouse, e.g. mouse 161 or keyboard 162 as shown 1n FIG. 1,
for inputting commands. Upon recerving a command (e.g.
dragging and dropping a shape onto the drawing surface as
discussed with FIG. §) from the user, display module 401
interacts with visual language logic module to verify that the
command 1s consistent with associated high-level language
semantics (grammar) of a process type. For example, with the
corresponding process type (e.g. purchasing system), 1t 1s not
permissible to perform a decision on a message before the
message 1s received. However, other process types (e.g. an
educational system) may be characterized by different
semantics. Thus, visual language logic module 403 queries
high-level language semantics module 403, which contains
the semantics for the process type.

In addition to msuring that the commands are consistent
with the semantics, display module 401 properly positions
inserted shapes into the visual image. For example, with an
insertion of a decision shape, display module 401 1nsures that
the decision 1s symmetrically placed onto the design region
with respect to the emanating branches. Also, if the user
attempts to place a shape onto or overlapping another shape,
display module 401 may readjust the placement of the shapes
to have a uniform distribution of the shapes over the design
region. In essence, display module 400 may place the shapes
so that the resulting visual image has an aesthetic quality to
the user.

FI1G. 5 1llustrates a design surface 500 1n accordance with
an embodiment of the invention. Drawing surface 500, which
1s displayed as a visual image to the user, comprises a palette
of tools 501 (toolbox) and a design region 503. The embodi-
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ment supports a plurality of shape types, including a receive
action shape, a send action shape, a decision shape (e.g.
if-then), and a listen shape that have been discussed 1n the
context of FIG. 2. The user may drag and drop a selected
shape (e.g. shapes 505-511) onto design region 503 1n order to
design a process. With the exemplary embodiment shown 1n
FIG. 5, shape 1 corresponds to a receive action, shape 507
corresponds to a decision, shape 509 corresponds to a port
construct, and shape 3511 corresponds to a customization
shape 1n which the user can specily new shapes as discussed
with FI1G. 6. Other embodiments of the invention may support
other shapes corresponding to additional constructs.

Referring to FIG. 5, the user selects shape 505 and drags
and drops the selected shape to place shape 513 (“recetve po”™)
onto design region 503 with a drag and drop command 551.
Consequently, drawing surface 500 displays a first indicator
515 and a second indicator 517 1n a proximity of shape 513.
Indicators 515 and 517 provide annotations to help the user in
designing a process that 1s consistent with the semantics. For
example, first indicator 5135 notifies the user that a port needs
to be associated with the received purchase order. Second
indicator 517 notifies the user that subsequent action should
be performed on the recerved purchase order, e.g. processing
parameter fields in the purchase order. Exemplary parameter
fields include a purchase order amount, a purchaser’s 1denti-
fication, and an approver’s name.

As the user designs the process, design system 300 deter-
mines 11 an operation (e.g. inserting a shape on design region
503) 1s consistent with the semantics. If not, design system
300 prevents the user from performing the operation and may
display a corresponding error message on the visual 1mage.
The prevention of errors at a high level (before compilation of
the high-level code emission) may be referred as “correct-by-
construction”, in which the user can correct the visual image
ol the process before compilation by compiler 303. However,
the user may bypass error detection at a high level and directly
compile a high-level code emission. In such a case, compiler
303 can detect errors at the compiler level.

FIG. 6 1llustrates a user attempting to insert a shape 619
that 1s 1nconsistent with semantics 1n accordance with an
embodiment of the mvention. A user attempts to insert and
connect shape 619 to shape 3513, both corresponding to
receiving purchase order documents. In accordance with the
semantics of the exemplary embodiment, an action needs to
be performed on the previous recetved purchase order docu-
ment before recerving the subsequent purchase order docu-
ment. Since an operation 633 (dragging and dropping shape
619 and connecting shape 619 to shape 515) 1s not consistent
with the semantics, design system 300 prevents the user from
doing so. In other words, command 653 1s not accepted by
design system 300.

FIG. 7 illustrates utilizing an expression shape 713 in mod-
cling a process 1n accordance with an embodiment of the
invention. In the exemplary embodiment, a user selects a
customization shape 711 1n palette 701 and drags and drops
the selected shape to place shape 713 onto design region 703
with a drag and drop command 751. The user can subse-
quently customize shape 713 by “double-clicking” (a com-
mand 753) on shape 713 to open a customizing window 715,
The user can enter high-level code that corresponds to shape
713 and specity the characteristics of the shape, including a
type of shape (e.g. by specifying a circle) and location speci-
fications of the shape. With the completion of customizing the
shape, the customized shape may be inserted in palette 701
for subsequent use. In the exemplary embodiment, shape 713
may be customized to determine 1f the recerved purchase
order 1s valid by comparing the purchaser’s i1dentification
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with a list of acceptable purchasers. High-level code can be
inserted in window 715, 1in which the purchaser’s 1dentifica-
tion 1s extracted from the received purchase order and com-
pared with a list of acceptable purchasers. If the purchase
order 1s valid, then 1t 1s accepted. Otherwise, the purchase
order 1s rejected.

FI1G. 8 1llustrates a drawing surface 801 in which the con-
stituent branches are expanded according to an embodiment
of the mvention. Drawing surface 801 specifies a process
comprising shapes 803-815. Decision shape 803 has two
emanating branches. The first branch comprises shape 813
and the second branch comprises shapes 805-811. Each
branch 1s associated with a detail indicator. The first branch 1s
characterized with a detail indicator 817 and the second
branch 1s characterized with a detail indicator 819. In FIG. 8
both detail indicators 817 and 819 are “+”, denoting that the
branches are shown 1n a detailed format.

FI1G. 9 1llustrates a drawing surface 901, as derived from
drawing surface 801 shown in FIG. 8, in which one of the
constituent branches 1s collapsed according to an embodi-
ment of the invention. Referring to FIG. 8, the user may
“click” with a mouse (e.g. mouse 161 shown 1n FIG. 1) on a
detail indicator to collapse the corresponding branch. For
example, the user can click on second detail indicator 817 to
collapse the second branch that comprises shapes 805-811.
Consequently, the second branch 1s replaced with another
shape 905 that 1s denotes that the underlying branch has been
collapsed. Also, detail indicator 817 1s changed to “—"" shown
as detail indicator 917. The user can subsequently click on
detail indicator 917 to expand the underlying branch to show
the branch detail as shown 1n FIG. 8.

With another embodiment of the mnvention, a visual image
of a process with sub-processes can be expanded or collapsed
by expanding or collapsing a selected sub-process. The sub-
process may be represented with a shape that designates a
sub-process. For example, a complex business process may
comprise a sub-process for an accounting system, a sub-
process for an mventory control system, and a sub-process for
an ordering system. A visual image for the business process
may be expanded or collapsed by selecting a sub-process. A
user, for example, can click on a detail indicator that 1s asso-
ciated with the selected sub-process.

FIG. 10 depicts a logic diagram 1000 of design system 300
in accordance with an embodiment of the mvention. Logic
diagram 1000 retlects the previous discussions of FIGS. 1-9.
In step 1001, design system 300 recerves a command (e.g. the
user dragging and dropping a shape onto the design region
from the palette). In step 1003, design system 300 determines
if the command 1s consistent with the semantics (correspond-
ing to visual language logic module 403 querying high-level
language semantics module 405). If not, design system 300,
in step 10035, generates an indicator to help the user to resolve
the semantics inconsistency. The user may consequently gen-
erate a subsequent command.

If step 1003 determines that the command 1s consistent
with semantics, step 1007 determines 11 the command (e.g.
the user clicking on detail indicator 819 as shown in FIG. 8)
denotes whether the visual image should be expanded or
collapsed. If so, design system 300 will correspondingly alter
the visual image 1n step 1009. In step 1011, design system 300
positions any of the shapes shown in the visual image. It so
the visual image 1s altered 1n step 1013. The visual 1mage 1s
updated 1n step 1015 for the user’s viewing.

As can be appreciated by one skilled 1n the art, a computer
system with an associated computer-readable medium con-
taining mstructions for controlling the computer system can
be utilized to implement the exemplary embodiments that are
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disclosed herein. The computer system may include at least
one computer such as a microprocessor, digital signal proces-
sor, and associated peripheral electronic circuitry.

While the invention has been described with respect to
specific examples including presently preferred modes of
carrying out the invention, those skilled 1n the art will appre-
ciate that there are numerous variations and permutations of
the above described systems and techniques that fall within
the spirit and scope of the mmvention as set forth in the
appended claims.

We claim:
1. A method for designing a process, comprising:
(a) designing a model for a process with a visual display
surface, the process being associated with a process
type;,
(b) generating a high-level code emission for the process
with an association between the model for the process
and an user-selected supported, inserted graphical
shape-construct corresponding to a visual image; the
process being specified by the visual image on the visual
display surface; and
(¢) transforming the high-level code emission mto com-
puter-executable 1nstructions; through,
determining a {irst contextual evaluation whether the
supported, inserted graphical shape-construct of step
(b) 1s consistent with semantics corresponding to
visual language logic module querying high-level
language semantics module which contains seman-
tics for the process type corresponding to previously
selected supported, selected graphical shape-con-
struct,

generating an indicator in a proximity of the inserted
graphical shape-construct for updating corresponding
visual image of the process type if step (b) 1s incon-
sistent with said semantics; and

transforming the association between the model and the
high-level code emission for the process mto coms-
puter-executable instructions.

2. The method of claim 1, further comprising:

(d) executing the computer-executable instructions.

3. The method of claim 2, wherein (d) 1s executed on a

plurality of computers.

4. The method of claim 3, wherein the computer-execut-

able 1nstructions are scalable.

5. The method of claim 2, wherein (d) comprises:

(1) obtaining the high-level code emission;

(1) retrieving information about an infrastructure on which

the computer-executable 1nstructions are executed; and

(111) executing the computer-executable instructions in

accordance with the high-level code emission and the
information about the infrastructure.

6. The method of claim 5, wherein the computer-execut-
able mstructions are transport agnostic.

7. The method of claim 1, wherein the process 1s a business
Process.

8. The method of claim 1, wherein (¢) comprises:

(1) compiling the high-level code emission to form com-

piled code; and

(11) assembling the compiled code to form the computer-

executable instructions.

9. The method of claim 1, further comprising: allowing the
user to bypass any high-level error detection and leaving error
detection until the high-level code compiles through a com-
piler.

10. The method of claim 1, further comprising: user-se-
lected customization for inserted graphical shape-constructs,
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wherein the user may separately add high-level command
functions aiter selecting the user-selected 1nserted graphical
shape-construct.

11. The method of claim 1, further comprising: user-se-
lected customization for inserted graphical shape-constructs,
wherein the user may initially enter high-level command
functions, wherein the association between the model and the
high-level code emission for the process 1s automatically
triggered and a shape-construct 1s activated according to the
high-level code.

12. An apparatus for designing a process, comprising:

a visual designer that displays a visual image and that
generates a high-level code emission, the visual image
specifying the process and the high-level code emission
speciiying the process with an association between the
process and the visual image designer that generates the
high-level code emission, the process being associated
with a process type;

a compiler that obtains the high-level code emission from
the visual designer and that transforms the high-level
code emission into compiled code; through,

a contextual evaluation determining whether selected input
to the visual designer 1s consistent with semantics cor-
responding to visual language logic module querying
high-level language semantics module which contains
the semantics of the process corresponding to previously
selected mput to the visual designer,

a generator that generates an indicator 1n a proximity of the
selected mput for updating corresponding visual 1mage
of the process type i the contextual evaluation deter-
mines mconsistency with said semantics; and

a transformation 1s executed with the association between
the process and the visual image designer to generate the
high-level code emission into compiled code; and

an assembler that assembles the compiled code 1nto com-
puter-executable instructions.

13. The apparatus of claim 12, further comprising;:

an infrastructure knowledge base that contains information
about an infrastructure of an underlying computer sys-
tem and an execution environment; and

a process execution engine that queries the infrastructure
knowledge base to obtain the information and executes
the computer-executable instructions in accordance
with the information, the mformation being indicative
about a configuration of the computer system, the pro-
cess being executed on the computer system.

14. The apparatus of claim 13, wherein the process execu-

tion engine 1s remotely located from the visual designer.

15. The apparatus of claim 13, wherein the process execu-
tion engine 1s co-located with the visual designer.

16. The apparatus of claim 12, wherein the visual designer
comprises: an iput module that recerves a command from a
user, the command associated with at least one visual lan-
guage logic module;
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an association to the visual language logic module that
determines whether the command 1s consistent with the
semantics of the process type; and

a display module that displays a visual image to a user, that
queries the visual language logic module about the com-
mand and updates the visual image in accordance with
the command, the visual image speciiying the process.

17. A computer-readable storage medium storing com-

puter-executable modules, comprising:

(a) an input module that recerves a command from a user,
the command associated with at least one visual lan-
guage logic module;

(b) a high-level language semantics module that contains
semantics of a process type;

(c) an association to the visual language logic module that
determines whether the command 1s consistent with the
semantics of the process type corresponding to the
visual language logic module querying high-level lan-
guage semantics module corresponding to previously
selected visual language logic;

(d) a generator module that generates an indicator 1n a
proximity of the selected visual language logic 11 the
association to the visual language logic module deter-
mines mconsistency with said semantics; and

(e) a display module that displays a visual image to a user,
that queries the visual language logic module about the
command and updates the visual image 1n accordance
with the command, the visual 1image specilying a pro-
cess, the process being associated with the process type.

18. A method for visually designing a business process,

comprising;

(a) displaying a visual image to a user, the visual 1image
speciiying a business process;

(b) receiving a command from the user to modify the
business process;

(¢) determining whether the command 1s consistent with
semantics of a process type, corresponding to visual
language logic module querying high-level language
semantics module which contains semantics for the pro-
cess type corresponding to previously selected com-
mand,

(d) generating an indicator 1n a proximity of a relevant
portion of the visual image, the business process being
associated with the process type;

(¢) 1 response to (d), updating the visual image;

(1) 1n response to (e) representing the process as a high-
level code emission; and

(g) transforming the high-level code emission 1nto com-
puter-executable instructions; and

(h) executing the computer-executable instructions in
accordance with the high-level code emission and the
information about an infrastructure of a system, the busi-
ness process being executed on the system.
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